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31) h J>5v>tt2ffi©7x; — ;wti|i5(D7xy — A'&WtikM&'t&jj&i 

MZ-fts #^f¥8-011747#^« (11-31) )4$dS*Bfetb-CV>S. L*>Lfc 

5 ^ftio^T^^M^^u, ma*- sztrnm 

ft©^i^H£tett#P*t"5 r t *P b^TVN5 (09*.r*s #HflBB52-897-5§- 

h-r^mt\,x, m j£(dt zmm^zxmmmz tix ^ zmx.it, m 

WH§62-131022#^fR (» 1 - 4 X) ^O^^i^+^fco fc 0 Xfc 
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ifm&mmwx-tt. mwwz-uaM-w&n (»i-5i) )£nx^z>i>K 
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VN-f^b^— ^•^o-C^ e ^V^O~25<D^#[^^-t-o ) 

«t y -^m&mi-z>2mT ^ ^^tc\tm^(Dm^^, ^ffl*o2o~7o%« 

25 r^lcj;«9, ^Rj^7^7-yva^/>^< % $:%;mz.n&MX*fr^%jm£. 
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mm<D mm-r z> it #> & <Dpm 



R 2 R 4 R 6 R 8 

S;(2)W2i(7)7x;-;^i:it r 1 % r 2 n r 3 , r\ r 8 «I1I— 
^HT*fc5. R\ R 5 s R 6 W\ IH— tfrtemttoX-b <fc < s tK^H-^s An 

R\ R\ R s ^ 7 Kiif^t^^ i i i5^©2i07 x ; >-/vc-fc 5. IPt 
tt s 2,3, 3', 5, 5'-^^^^^V-(l, l'-^7^-/W-4,4'-^^-— /K 2, 2', 3, 3', 

15 5,5'-- ^y-* 9=-/v-(i, r-if^cc^v)-^^-^— /u/jiifas#* uv\, 
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Ut3] 



5 




5£ (3) K:i3l^ R\ R 10 «IH— &fcte^ftoTt> £< % ^p^Vm^-^fc 
£2, 3, 6{£fe5 v>(*2, 3, 5, 6tiLte.W&m&%rtZ>h<o&ftm£inZ> - a s &* 

'^Wa; — /V£ 2,3,6- b U ff-jVyzz; — UV\ 

*^Bjo^(i)-e^$tu^2'B'f^7^^i/vm-7 i /^y =r^— m*. 5£( 
BMb*fri- 5r^aot#fcti5o mk<n&& mo v nt tenesmi # * > 

% JE^riaifif^JBE ^^20kg/cm 2 *T?©JE^dSS«tbS„ 
25 fiMfcfi-£RJE&&*«-r i Ut», CuCl, CuBr\ Cu 2 S0 4> CuCl 2 
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% cuBr 2 , cuso 4N cuim<DM^<D—mitfrte-mM±tfm^tbtiz>i)K mz. 

y^2^7^i/, MjiW^, ^^/V^rc^vT5: V, n-zr*5-)vv* 
^/V-p-b/W^^, hy7x^l/7^y, N.N'-^^/l^^v^ 2,6- 

Hsl^M^^lijM^-Cfo«9 s ^©tffif fiHiWlinoKC^ LTO. lmol~50mol 

20 -^^^r-t-52mT 5; ^^fc^^om^^^r^ ^/B*£>20~70%tefc 

C^M^tt^^ a <9 030~80%«^<7)jifTfc#V^ADi-^ £ t \Z. 
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ib*»C£>##JU ^ffi*<7)20~70% N &£L< mO~65%£Rjfr^<£^'f±& 

~e > s£ (2) -e^ $ *i £ 2fa <d 7 / — /Mfc t *t (3) £ ft 5 l^ffi <£> 
^^4^^i-^^(i)-e^$tb^2'i'tfe'l4'7^^^v^---r/i'^-y =r^— #: 

^W^^f 3w£tfSffi5fe5o fllj&tf, 2m<D7x.;-/Vk bT2,2*,3,3' 
10 ,5,5'-^^^^^-/v-(i, r-tr 7 3i ^/k) -4, 4'-^^-— A\ li©7x;-;Vi: L 
T2,6-^^^^7rcy— Sls&mXf, 1 : 3<7>^/W:b£ bfc^^f^^^ 
*^600~700, 1 : 5(D^/Uit t Lfc#^Cteifc¥^^*# : 850~950, 1 : 10 
(D^e/Uit b Vtim^a^m^-^^tn, 450~1, 550(D2^m^ x^l/y 

fl/^^-^^^^^^yw^— ^/w, #?y $-*c^yti -;i/7x=;i/x 
25 ; /Ky yt^-u^^u^^ K jjfy t^i/ifwy^^f^ K 
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Mlteirox^f^i ; y/vtf* i^rc— k y/vt"^^;tv 
^—K y/vtr^^^ey ^rrw K ^ y ra-^i^^t^y^if* y^; 

y^ixm^^^^^Tu— h<*oi«»lfiJ»BI«)^^^^HR ; ^£>y ~ 
y y ^/^ry^— tft^T7y/v^^f/v7y : t^^A s jjf-xi/ 

^y*^y^> AW^y^ ^77'jyi, y;-/«©7=ty#i 
s&ts-flu 7!)y/^w?;w^^y, w;^fA'7^ 
ft^>f^ 5!>y^f/v75y*w k, 77yyt7UVo 

A7tT- K T f 7 -n-7*f";^7 y ^ =■ A ^ P 7 •< Ks 7F7-n-^ 

20 7y ; e^')A7*nv^ K> x h7-n-7'f;V7y : e=^a-^ h\ rf7 

-n-7*Wy : t=^7;Vt7'f h\ f h^-n-T'f^y^-'J'A^P/N 

^ K^-r b\ ff^-n-T'wy^^f h7 7/utp#^ K b y y 

^D7^f K fyxf/V-n-t^Wy^^^^P^^ K, hyrc<7VW< 
25 y^y^^^A^P^-f K h y -n-t7 f/V7 y^^ 7 ^ ^ c 7 h\ 
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o 

25 y^v^r hy^iWbti, r/v=-/v»»»Ji: urn y^^y 
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5 ibftttft}^ ^tePg^frbftV^, 30~50°C/^l§;bV\ ^bfi^^^Uft 

LogM = A 0 X 3 + AjX 2 + A 2 X + A 3 + A 4 /X 2 

M:^*. X : *gffiB#M-19(#) % A : flM»re*>5„ ^fc, tK^S 

= lmm) <grffV\ 3, 600cm" 1 ©Rlfc&g «t <9 ^fefc 0 
20 (H»iJl) 

r 2 0.98g(4. 4mmolk N, N'-^-t-^/Wn^V'^T ^ 1/0. 32g(l. 9ramol) > n- 
•7^JV*J* f;V7 5; ^9. 78g(96. 6mmol) s 9 * V /Vfijg^-}- f JJ £ AO. 6g(2. 6mm 
ol) N h/l^>% 000g<§H±S2^> KJ»^40°C^Tm#£tfV\ fcb/^C#>2, 
25 200g<75^ * J 2', 3, 3', 5, 5'-^-tM ^VW-(1, l'-tf^^ — 
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;V) -4, 4'-S?^— /KjsJLTHMBPtflBi") 129. 8g(0. 48mol) % 2, Wi/ — 

/W293.2g(2. 40mol), CuBr 2 2. 92g(13. lmmol) N N, N'-^-t-y^Vl"^ 
5 ^0. 96g(5. 6mmol) % n-^f-/^^ *5~JVT % >29. 32g(289. 8mmol) O&^tgifc 
(S;(2)-e^$nS2ffi<D7^y — /M££5£(3) -e^£*b3lflfi<D:7^/— 

£5.2 L/min<D^-C*^^y >-^<SrfTV^^35 s b230^/6^tT^TU, 

.4mmol)S:^bfc7kl,500gSrJO^ % RJ&trfltJh Lfc, tKJP fc3fiT»Ji«:#ttL 

— ' ($413. 2g4r#fe 0 £<£>%(D<E>Mrite900 N Mwl*l,420 % Mw/Mntel. 58, tK^^^ 
4ft455T*fcofCo 7fcK)&<£>HMBPfcil. 5% % ^g:f&^2, * / — /W2 

0. l%-efeofc 0 ft, 'H-NMRSrftiJ^bfci: 7^l:ti^t5t'-^ftt 

15 (HJ6092) 

i&gffK ^^fAf, C^*^<^oV^12LOI^^^^CuB 
r 2 0. 78g(3. 5mmol), N, IT-i^-t-^Tvloc?- ^ 26g(l. 5mraol) „ n- 

7*f;U5?^f/V7 5 W. 82g(77. 3mmol) % h U-n-^^f /I'T^^^ 
A^p!) K0. 3g(0.8mmol), h/^^2, OOOg«r{t32^ KfStBJf40 , Cfc: , rafc# 

20 £tTV\ fobJ0>C«>2,000g<D;**y — /W-^#?£i2:fcHMBP 112. 2g(0. 46mol) 
x 2,6-^^^-/V^3i/ — /W03. 8g (0. 85mol) , N, N'-v/-t-7 , f";^f"Vyv J 7 
5 ^0. 38g(2. 2mmol). BrZff'A'i?* 5 I'll. 73g (115. 9mmol) <Dm.&W& 

(^(2)t?^^^62ffi(D7^/— /Wfci:£;(3) ti^5ll©7i;-^ 
(D^/VJt^l : 2) & % mm t t L-CMtMEWtcMS Lfc?I^;2f * 

25 £5. 2 L/minCO^jiT*^^ U ^SrfrV^fcj&S £>230#^j"t?iT U 
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0mraol)^^?bfc7Kl,500g$r^D^x &J&&^lkbfc 0 7KJ1 £^$SJl&£il£b 

5 y #:212.8g§r#y5io ^ <£> t> <D?5Mnte550 % Mwte850 N Mw/Mntel. 55, tK^ 

S^ft«290-efcofc 0 7^M^<^HMBP«1. 3% s t|5K/&G92, ? =f-)V7 s. J — 

(JH»J3) 

r 2 0.90g(4.0mmol) % N, N'-^-t-^/V^ V-^T 5: V0. 29g(l. 7mmol) s n- 
•f^/Vi?* f-jVT % V9. 0g(88. 9mmol) x y ? V /^^^ b V >7 J*0. 6g(2. 6mrao 
1), Wl^c^2,000g£tt&^ RJ&MS40 e CK:-ta#£?TV\ &£>/>>>b#>2,2 
00g(D^ — /M^$¥£*fcHMBP 129.8g(0.48molk 2, ^vl^ ^ y — 

15 /W20. lg(0. 98raol) N CuBr 2 1. 35g(6. Ommol) N N, N'-^-t-^^/V^^ Ul/*?T % 
^0. 44g(2. 6mmolh * 3 ^13. 57g(134. lnunol) <om&&ftL ( 

5£(2) T^^H52|i(D7xy-;W|i|:i:S(3)-et^^5lf ©7xy-/UftO 
*r/l^t^l : 2) & % £ ^ £ bT^mmS8%fc|)IS bfcm^^^ &5 

.2 L/minC0^5gT^7*y :x;7*£m^^ b230#;WT^T U MW^ftotz. 

20 0 fiSTJ&t-T^ rc^-ixV^T5: yffliiKt h y ^AEg7Kf0#Jl9.84g(43.9mm 
ol)£?gj$f b/c7ja,500g£;tt]£ % &J&£r^JtLfc 0 TK^t^Jl^^b, 
MSri.0NOttflft^4ft % «fev>"e*fi7K^?5fe^L*:. mtbtitz.mWi*^'<tf\<' 

-v"-#:245. 7g£r#fc 0 r Wt»^)^Mn(*560 x Mwtt860 % Mw/Mntel. 54, tK^S^ 
25 *tt290-Cfco/to *Rj£<Z>HMBP«:l. 1% N ^^^2, 6-^p< ^vv:7 ^ y *_ 
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(HJS0IJ4) 

HAth ^fAf, C**=te<0oV>fcl2L©*fcSRjS«K:CuB 
5 r 2 1.95g(8. 7mmolk N, H'-^-t-^f^jV^ U^i?T ^ ^0. 64g(3. 7mmol) N n- 
•f^jWyt f;W7 ^ ^19. 55g(l93. 2mmol) N h V -n-Jr? f-jV* ftVT 

K0. 7g(1.7mmol), hAo^2, OOOg&ttiZ^ KJ&tl.^40 o CK:T3t 
#^=fTV^ x fcb^Cfe2, 200g(D^ # MZ.¥&f&&-&Tz.Vm? 129. 8g(0. 48mol 
) % 2, 6-5?^f-;l'7x>' — /W293. 2g(2.40molK CuBr 2 1. 95g(8. 7mraol) % N, PT- 
10 S^-t-^VUoc^l'^T 5: ^0. 64g(3. 7mroolK =$~>VT 5 ^19. 5 

5g (193. 2mmol) (s£ (2) 2^(^-7^ / — /W*: £ 5£ (3) "Clfe 

$ tb5 HB5© 7x/ ~;H$tf>^Wfc^l : 5) & , £ £5a t lttf« 
Mtlltfc^^7&5.2 L/min<D^5iT*^7' P ^^4rffV>JtedS £>230# 

^ittiris mn^rf^tio $bt**t«, ^■f-^^r^^mm^m-rv 

15 y ^AE7K^4fc34.09g(75.4mmol)S:?S#pbfe*l,500gS:>!jP^.; RlS4r#JhU 

oi^l/^o-— J- >V$r\) =fV— ^416. 9g£r#fc 0 ^<£>t>tf><£>Mnte:930 s Mwttl, 47 
0, Mw/llhttl. 58, 7Ki6S^*t*470-e&ofe 0 TfcRJ&OHMBPfciO. 5% N 7fc^jft<£> 
20 ^e-^f^x/- /W20. l%^«t?fcofco fts 'H-NMR^S'J^bfc:^ i5 

25 r 2 2. 34g(10. 5mmol) s N, ^-^-t-7f;Hf WVi^T ^ ^0. 76g(4. 4mmol) „ n- 



WO 2005/003211 



PCT/JP2004/003915 



15 

Zf s f-J\s*j*1-JVT % V23. 46g(231.8mmolh h P-n-t^f^^ f /l/7^= 
r^i^^py K0.9g(2.2mmolK h^=^>2, 000g&tfc&^ KJ&i&£40 < Cfc:-Cj* 
#&fTV\ fcba>Cfcl,500gtfM — /W£^5?£i*:fcHMBP 75. 70g(0. 28mol 
K 2,6-^^^/1^ 7^/— /W342. lg(2.80molh CuBr 2 1. 56g(7. Omraol) % N, N'- 
5 ^-t-^/I/xf i/ 0 . 51g(3.0mmol), n-^/l-;^ 5vl-T 5; ^15. 6 

4g (154. 6mmol) (D^-gi^ (2) T'S & iL3 2flfi<£> 7 ^ / — yPft: £ 5£ (3) 
$ llfficD — /Mfctf^/vjfcjfci : 10) £r N S^C £ SrtB-g* Utli 

»*8%^WfflEL./tia-^^f^Sr5.2 L/minOifcJSTV^y ^^SrfTVNfcj&S £>230 

10 h V ^AE7KfP^19.84g(43.9mmol)Sr^i|?Lfc7Kl,500g^j[jPx. % KJ&£^Jt 

7i^Wyi-7;Vt!) =*V — #408. 4g&#fc 0 -£>t>0£>Mnte 1,490, Mwte 
2,370, Mw/Mnfil. 59, 7K^S^*m60T'fcofc: 0 5feRJfc©HMBPtt:0. 2%, *S 
15 JS02,6-S^^K7:n,>-yW*O.2HTfcofc o ft, 'H-NMR^MJ^Lfc^^ 

&WmW, ffiAfh SMiAf, ^^*^^0V>fcl2L(^^^|§{CCuB 
20 r 2 1.95g(8.7mmol), N, W-V-t-ZfJ-JV^ l^i?T ^ ^0. 64g(3. 7mmol) , n- 
^f/I/J?^f-;l/7 5 ^19. 55g(193.2mmol), x hy-n-^W^^^^ 
n^-f K0.6g(L9mmol), ;* f-?V^)V^r Y 1/2, OOOg^ftiZ^, SM^40°C 
l£Tjft#SrfrV\ fc^^Cfel, SOOgO^^^rn^/^^r ]> Isfofeffi ^-frfcHMBP 
129. 8g(0. 48mol) , 2, 6-^ f^7x / — /V293. 2g(2. 40raol) , CuBr 2 1. 95g(8. 
25 7mmol) , N, W-i>-t-Zf^JV^ U^i?T ^ ^0. 64g(3. 7mmol) , n-^TsVi? * 
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)VT % V19. 55g (193. 2mmol) <n>m&W®L (5fc (2) X-$t £ 5 2ffi<£> ~7 ^ J — 

i S (3) ft $tv5 11© 7 x / -/^©^ : 5) ^ , ft 

v^^^p ) 23o^•/^»^•tT^iSTb, mwzn^tco mrmT^, ^wi?r^ 

5 ' mWt^WI- h V ^AE97KfP#Jl9. 84g(43. 9mmol) Sr?S*?Ufe*l, SOOgSrJbP^.^ 

^&*TV\ 7a= V^m— x/V-^-y #415. 3g£#fc 0 ^<Dt>?><£>Mnte9 

20, Mw«l,440 N Mw/Mntel. 57, 7K^S^ 3^465-? fco fco *KJE&<0HMBPf£O. 
10 9%, ^^(^2,6-^^ ^-^7^7 — /W30. l%T^feofc 0 ft, 1 H-NMR£?1]5£L 

mwmm, a*th s«»At, c^*^(Dov^fcl2L(Di^«KJ^^^^lfccuB 

15 r 2 1. 95g(8. 7mmol) , N, N'-i^-t-T'f /Vxf vy^7 ^ ^0. 64g(3. 7mmol) , n- 
7W^W^ >-19. 55g(193. 2mmol) % T b^-n-^W^^^^ 
P-v-f K0.6g(1.9mmol) % WV3^2, 000g&tfci&3K KJfcfflJE40 , Cfc:-C»#*r 
=f?V\ foba>C&2,200gO*^y— /M^^&WcHMBP 129. 8g(0. 48mol) , 2 

/V293. 2g(2. 40mol), CuBr 2 1. 95g(8. 7mmol) , N.N'-^-t- 

20 7*f;Uxf-i/yi;7 5y0. 64g(3. 7mraolK n-T/^Vl-'i^ f;W7 ^ ^19. 55g(19 
3. 2ramol) (DfA&mm (5$ (2) T?^ $^52l<D7xy — t 5£ (3) 
li©7xy- /V#:<^/W£^i:5)£r3. 5 L/minO^^.O^y y l/?&ft^^£ 

25 <fel9.84g(43.9mmol)Sr?SfPPUfe7kl,500gS:JB^.N RlSSrf^Jt bfco 7.KJ1 
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^/I'^-y #414.4g$r#fc 0 wOt>OOMnW:920 % Mwt±l,460 % Mw/Mntel. 

(^Jfe^ijs) 

10 r 2 2. 14g(9.6mmol) % N, ff-S^-t-^/Urc?- >y$?7 5: ^0. 76g(4. 4mmol) N n- 
^f/V5?^f;V7 5; >-15. 64g(154. 6mmolK h !)-n-^^fyV^f /VTV*- 
r>^^ay K0.6g(l. 5mol), b/Vm V2, 000g«rti:&3^ R]&ffi£40 , Cfc:Tflt 
#&frV\ fc?5^CJ?)l,500gO^^/— /Wd^j?£-£fcHMBP 75. 70g(0. 28mol 
h 2,6-v ? ^^W7^y— /1-342. lg(2. 80mol) N CuBr 2 1. 76g(7. 9mmol) % N, N*- 

15 ^-t-^f;Vxfl/yi?7^ V0. 51g(3. Ommol), n-^^VV^ fWT ^ ^23. 4 
6g (231. 8mmol) (5£ (2) T?^ £ *L 5 20<D 7 rc / — £ 5£ (3) T?^ 

£ *L5 lflfi<D :7 ^ y — /Wfc©*ewtt;*si : 10) £ s 4: ^ t LTti 
?SIS8%^iiS bfc^^^f^ Sr5. 2 L/min©S£3ST?^^y ^^Sr=ff V>&#S £>230 

#jwc*tu mw&n-otco ffirmT&, ^^-u^^jt ^^mmm.m± 

20 h y !>AE7KfP^19.84g(43.9nimol)5|r^bfc7jCl,500g^qx, KJ&£rf?Jh 

v^/V^-y < f4=410. lgSr#fc„ ^<7)t>O(7)Mn«l,490, Mw« 
2,380, Mw/Mnttl. 60 % 7jc^S^l:«755T?fcofCo 5kKJ&<7>HMBPf40. 3* % *S 
25 jfe<D2,6-^^^7^y— /W30. 1%-Cfcofc 0 ft, 1 H-NMRSrifflJfc bfc i: i £ 
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(HWJ9) 

CuBr 2 ^f^T fc, R^(D^K3. 90g(17. 5mmol) Lfc^WSllJfc 
5 ^j4^IH^(D^§r^To^ 0 

<D<DMnte860, Mwfcl, 330, Mw/Mntel. 55, 7K^S^*«435T?foo tc 0 
<£>HMBPte4. 3%, t^KJ^<^2, 6-^^f;l/7x/- /W*0. 9%-Cfoofc 0 ft, 1 H-NM 

10 £j&L-CV^V^ t^^^ttfc-o 
(H«1J10) 

CuBr 2 &#§iJ-^T Kl, H^^^-^3. 90g(17. 5mmol) 
^j5ir|H«CO^^tTo^ 0 

#fetb/c2ttM'l47^=^^^—^/^y =f-^~#:^401.0g-efcofco ^<Dh 
15 <£>OMntel,450, MwJ3:2, 330, Mw/Mntel. 61, 7K^£^*^7301?foofci o 

J&£>HMBPte3.9%, ^SJ^<^2, ^Vl^:^/ — /W30. 7%T*fcofc 0 ft, 1 H- 

(J;b$fc#U) 

20 ?SStf, ^^iAf, C^*^(D0V^^12L(D^SSJ^^^§5^CuB 

r 2 3.88g(l7. 4mmol), N. N'-^-t-^'^/V^^ 5; ^0. 85g(4. 9mmol) , n- 

?VUT 5: i^lO. 40g(102. 8mmol), i?-n-^f;>7 5: ^8. 21g(63. 5mmo 
1), bP-n-t^f/V^ ^^T^^-^^A^ n ]} K0.6g(l. 5raol), hAo^2, 
OOO g £{t52^, BH&U&.40 o Cfcxm.W*:ft^\ C&2, 200g<ay / — 

25 /W^fi|£i2:fcHMBP 129. 32g(0. 48mol) , 2, 6—^y :xl J — /W292. 19g(2. 
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40mol) „ N, ff-^-t-^f/Vxf vy^7 ^ 70g(9. 9mraol) „ n-^f^v?^ *f- 
JVT % ^20. 80g(205. 6mmol) N i/-n-^f/V7 ^ ^16. 43g(l27. lmmol) (DMS^ 
»(S;(2)l?^§il52ffi©7x>'-;Vft:ia;(3) , ca§tb51i07x/>-/V 

5 *&5.2 L/min©«E3**C^^y b230#^ttTi®T U 

tto/to iTiUTt^ xfl/yi?7 5 ^ERBfcEg-t* MJ •> -M9. 84g(52. 2mmol 
)«r«»bfe7Kl,500gS:*P^ KiSSrfltJhU*:. TkJf fc*P»Jl«r##U ^Tflft 
JlSrl.ONOiftlftTKIS^ fcl^ttJic-Tfftifrbfc. #bttfc?§«S:^<#u*- 

10 -#408. 4g£#fc 0 ^OfcO^^^fitt^O, mftsp^^ittl, 370 
, 7K^£^*^470-efeofc 0 ^&Jfc(DMBPm. 6%, *R^^2,6-^^f/V7 
= / — ^{i0.9%-efeofc 0 iSk H 1 -NMR gij ^Ufci: ^5, ^-n-7f^7^y 

^<0^^jvm<0\f—^ (0.89ppm)<D^#Jt/^fe 

15 Ufctfe0!j2) 

t&£*K ^iAf, C^^^<^0^/cl2L<D»SK^^CuB 
r 2 10. 85g (48. 8mmol) „ i?-n-7f/V7 5: ^286. 83g (2. 22mol) „ h Z/2, OOOg 
Srttii^^ Rj£?I.^40 o CK:T^#£ : fTV\ fob^Cfe2,200g(^^^y— /W£ 
Jgft^fcHMBP 129. 32g(0. 48mol) % 2, 6-i^p< f;l/7 J — A-292. 19g(2. 40mo 

20 i) <d m&mt& ess (2) x*m &nz>2m<D7x.; —s^ft t (3) -em & n 5 naso 

U m^^^TofCo ITIIt. ^V^T^ES^E^hy ?A55.68 
g(146.5mmol)Sr»ft?bfe7Kl,500gS:*P^., RJfcSrfitJh bfc„ zkll i: #8fcJl £ 
25 #J£U *P»»«rl.0N(Ott[Bft*»* % *v^#fizk-T??fe}£bfco Wfcftfci&Jfc 
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^*ttl,310 % 7K^S^*^455Tfeofc 0 *K^©HMBP«7. 4%, *S^^2, 6 
5 ^/UT5^fc*g^i-S tr-^«$tftai*!h^ ^<^^S<Dfc°-*(0.89ppm) 

N, N'-v^-t-^/Vo^ ^ VI. 28g(7. 4ramol) *5 «fc t^n-^A-i? * 5=- 

/VT =• V39. 10g(96. 6ramol) £#§i]*-f ^ RJ&BflWcSfc&n LfcgJWSHJfc 

# <b Hfc2WIH4^ ^ — u z/^—*r;Vs>r V =f^~ ffcte408. 6g-e&ofc„ rofc 

<DOMnte870, Mwttl, 380 N Mw/Mnttl. 59 % *lftS^*tt440*)ofc o *KJ&<£>H 
MBP«7.2% > *KJ^02,6-> ? ^^^7^y— /W3l.6%-T?fcofc 0 1 H-NMR& 

(Jfctfc0!i4) 

20 t>©<BMnf*l,220 % Mwf^3, 500, Mw/Mn«2. 87"efe ?> % GPCOSH^ft^Mfr ttiftj* 
^^fflaUfc. *Mfe3ES*tt720 N *KJ&tf>HMBPf±7.2* N ^^2,6-^^- 

25 0 
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©CuBr 2 
©DtBEDA 
©BDMA 
©DBA 


mm 

[min] 


Iffl 

[min] 


HMBP 
[wt%] 


2,60C 
[wt%] 


Mn 


Mw 


Mw/Mn 


[g/eq] 


[%] 




1:5 


©25:75 
©25:75 
©25:75 


230 


0 


1.5 


0.1 


900 


1,420 


1.58 


455 


ND 


mmM2 


1:2 


©40:60 
©40:60 
©40:60 


230 


0 


1.3 


<0.1 


550 


850 


1.55 


290 


ND 


nmm 


1:2 


©40:60 
©40:60 
©40:60 


230 


0 


1.1 


<0.1 


560 


860 


1.54 


290 


ND 


mmm 


1:5 


©50:50 
©50:50 
©50:50 


230 


0 


0.5 


<0.1 


930 


1,470 


1.58 


470 


ND 


mrnms 


1:10 


©60:40 
©60:40 
©60:40 


230 


0 


0.2 


0.2 


1,490 


2,370 


1.59 


760 


ND 


Htte#iI6 


1:5 


©50:50 
©50:50 
©50:50 


230 


0 


0.9 


0.1 


920 


1,440 


1.57 


465 


ND 




1:5 


©50:50 
©50:50 
©50:50 


95 


0 


0.8 


<0.1 


920 


1,460 


1.59 


465 


ND 


^J£#08 


1:10 


©55:45 
©60:40 
©40:60 


230 


0 


0.3 


0.1 


1,490 


2,380 


1.60 


755 


ND 




1:5 


©100:0 
©50:50 
©50:50 


230 


0 


4.3 


0.9 


860 


1,330 


1.55 


435 


ND 


ft%«iio 


1:10 


©100:0 
©60:40 
©60:40 


230 


0 


3.9 


0.7 


1,450 


2,330 


1.61 


730 


ND 




1:5 


©100:0 
©33:67 
©33:67 
©33:67 


230 


0 


4.6 


0.9 


930 


1,370 


1.47 


470 
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1:5 


©100:0 
©100:0 


230 


0 


7.4 


1.8 


910 


1,310 


1.44 


455 


15 




1:5 


©50:50 
©100:0 
©100:0 


230 


0 


7.2 


1.6 


870 


1,380 


1.59 


440 


ND 




1:5 


©100:0 
©50:50 
©50:50 


230 


120 


2.1 


0.1 


1,220 


3,500 


2.87 


720 


ND 
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tf«§ii52l©7i>''-/Wflci:TES(3)T?S*ii51ffi©7x/-;Vfrt 



■h (1) 



(2) 



(3) 



(±155^ R\ R\ R\ R 7 N R\ R\ R 10 ^ |H— *fc^ott «fc < , 
^m-T- £ fc «^^C6J^ T ^ T /i> * /v£ * "7 s =. A-g ^i" 0 R\ 
R\ R\ R 1 1 N R 12 te, H-*fcl4Hi&oti £< N **1JR^ % Apy^If 

25 fcfcvvf*Li&»— ^^0T?3tev^~25OSESktr^-f o ) 
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4. ^(3)T*Se£;fr3itiE<7);7^/— 2,6-^^f;V7x;>-/i'|i, 

£fcte2, 6-^;* * y — /V t 2, 3, f/U7 a / — JV t OSS-g^"? 

10 fflV^bn?>W*CDiSlS||l^l5«c<D2'i'|l'|4■7^^V>•^— TfrXV =f-*— 
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